Possible role of tau in mediating pathological effects of apoE4 in vivo prior to and following activation of the amyloid cascade.
Injection of the neprilysin inhibitor thiorphan into the brain induces the accumulation of Abeta in hippocampal CA1 neurons and septal neurons in apoE4 knock-in mice but not in mice that express the corresponding Alzheimer's disease benign isoform apoE3. We investigated the possible role of tau phosphorylation in mediating this synergistic pathological cross talk between apoE4 and the amyloid cascade. This revealed that in both apoE4 and apoE3 mice, activating the amyloid cascade by inhibiting neprilysin triggers the accumulation of AT100 phosphorylated tau in the perikarya of CA1 neurons. In contrast, in the septum this treatment elevated the level of phosphorylation of the tau AT100 epitope only in the apoE4 mice. This suggests that tau-related processes by themselves do not mediate the synergistic pathological effects of apoE4 and Abeta in CA1 neurons. However, tau and cytoskeletal-related mechanisms may mediate the synergistic pathological effects of apoE4 and Abeta in the septum. The basal levels of tau phosphorylation are also affected by the apoE genotype. This effect, which is associated with hyperphosphorylation of the tau AT8 epitope, is most prominent in hippocampal CA3 neurons. This suggests that the apoE4 mice are already stressed under nonstimulated conditions and that AT8 tau phosphorylation may contribute to their increased susceptibility to brain insults.